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SUMMARY Although left ventricular outflow tract obstruction is commonly associated with con-

genitally corrected transposition of the great vessels, this obstruction is seldom caused by acces-
sory mitral valve tissue. Three cases in which accessory mitral valve tissue caused left ventricular
outflow tract obstruction in children are described. Two had congenitally corrected transposition
and one had normally connected great vessels. The accessory leaflet tissue, which was identified
by echocardiography and angiography, was attached by chordae tendineae to normally sited
papillary muscles and herniated into the left ventricular outflow tract during systole.

Operation was successful in these patients. The accessory valve tissue was excised via an

arteriotomy in the great vessel that arose from the left ventricle. The obstructive tissue was excised
close to its peripheral attachments in the outflow tract and its chordae tendineae were divided.
Resection was performed without injury to the abnormally placed conduction system or to the
normal valve structures.

In congenitally corrected transposition the outflow
of the right sided morphologically left ventricle to
the pulmonary artery is obstructed in 33% to 500% of
cases. This obstruction may be at the level of the
pulmonary valve but is more commonly subvalvar.
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Also in about 80% of all cases of corrected trans-
position with pulmonary stenosis a ventricular septal
defect is present, and in a third of these cases there
are morphological tricuspid valve anomalies.' - 3

We report three patients with accessory mitral
valve tissue which caused left ventricular outflow
tract obstruction in two children with congenitally
corrected transposition and in one child with
normally connected great vessels.

Table Accessory mitral valve tissue causing left ventricular outflow tract obstruction

Patient Sex Age Pathology Pressure Operation Result
(yr) gradient

in the out-
flow tract of
the morpho-
logical left
ventricle
(mm Hg)

1 M 8 Congenitally corrected 112 Pulmonary valvotomy and Well, residual
transposition, pulmonary resection of accessory MV gradient of
stenosis, accessory MV tissue tissue via MPA 40 mm Hg

2 M 15 Congenitally corrected 103 Resection of accessory Well
transposition, accessory MV tissue
MV tissue

3 F 7 Accessory MV tissue, muscular 80 Resection accessory Re-do
subaortic stenosis MV tissue, limited myomectomy

myomectomy for SAS, two
years after
operation

MV, mitral valve; MPA, main pulmonary artery; SAS, subaortic stenosis.
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Patients and methods

Between 1980 and 1984 three children (aged 6-15
years) presented at this hospital for investigation of

Fig. 1 Selective left ventriculography (a and b) in two
cases of congenitally corrected transposition. (c) Retrograde
left ventriculography in the patient (case 3) with normal
ventriculoarterial connections. Accessory mitral valve tissue
in cases I and 2 is seen as a domed filling defect in the left
ventricular outflow tract (thin arrows) beneath level of
pulmonary valve (thick arrows). In case 3 accessory mitral
valve tissue (thin arrows) is seen as flap obstructing the left
ventricular outflow tract. Ao, aorta; LV, left ventricle;
PA,pulmonary artery.

left ventricular outflow tract obstruction (Table).
Two children (cases 2 and 3) had dyspnoeic grade I
New York Heart Association class heart disease. The
other child was symptom free but presented with a
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murmur. Two children (cases 1 and 2) had con-
genitally corrected transposition; one of them (case
2) also had a ventricular septal defect which had
closed spontaneously before operation. The remain-
ing child (case 3) had normally connected great ves-
sels but also had some muscular subaortic stenosis.
All patients had left ventricular outflow tract gra-
dients > 80mmHg (range 80-112mm Hg).

All patients had selective ventriculography and
cross sectional echocardiography.

Results

VENTRICULOGRAPHY
Selective ventriculography demonstrated the acces-
sory mitral valve tissue as dome shaped filling defects
in the left ventricular outflow tract during systole.
These defects were difficult to visualise during
diastole when the valve tissue collapsed back into the
body of the ventricle (Fig. 1).

ECHOCARDIOGRAPHY
Cross sectional echocardiography was performed in
all three children. Both short axis and long axis views
demonstrated a mobile filling defect which moved
rapidly into the left ventricular outflow tract during
systole and then prolapsed back into the body of the
ventricle during diastole (Fig. 2a and b).

OPERATION
Cardiopulmonary bypass with moderate hypother-
mia (25°C) and cold potassium cardioplegia was used
routinely. After transverse pulmonary arteriotomy
(cases 1 and 2), the valvar and subvalvar region was
examined. Very gentle retraction in the region of the
subvalvar area allowed the accessory mitral tissue to
be seen and excised; it also avoided damaging the
attenuated conduction system running antero-
laterally round the ventricular attachment ofthe pul-
monary valve leaflets.4 The obstructive tissue was
easily grasped and excised around its peripheral
attachments in the outflow tract, and its chordae
tendineae were divided close to the papillary muscle.
The child with normal ventriculoarterial con-

nections and subaortic muscular stenosis (case 3) had
an oblique aortotomy, excision of the accessory
mitral valve tissue, and a limited septal myotomy as
well. All patients were weaned from bypass in sinus
rhythm. There have been no instances of late heart
block during a follow up of from two to five years.

OPERATIVE PATHOLOGY
The accessory mitral valve tissue (Fig. 3) was excised
in each case. Typically (cases 1 and 2) the tissue took
the form of an accessory dome shaped leaflet
attached partly to the right rim of the outflow tract.

Fig. 2 Cross sectional echocardiography in long axis view
in case I with congenitally corrected transposition.
Accessory mitral valve (m) seen moving into left
ventricular outflow tract during systole (a) and prolapsing
back into the left ventricle during diastole (b).
PA,pulmonary artery; LA, left atrium; LV, morphological
left ventricle.

Its free edge was supported by one prominent chorda
and two or three minor chordae. The major chorda
was attached to the apex of a large papillary muscle
which it shared with normal chordae of the mitral
valve. During systole the accessory leaflet ballooned
out into the left ventricular outflow tract and caused
severe obstruction. The pulmonary valve was
slightly stenosed in case 1. In case 3, the patient with
the normal ventriculoarterial connection, the acces-
sory leaflet was attached around the leftward part of
the anterior mitral valve leaflet and ran on to the
septum for about a third of the circumference of the
outflow tract. There were also some short chordae
along the free edge attaching the leaflet to the wall of
the outflow tract.

Discussion

Anomalies of the mitral valve causing simple left
ventricular outflow tract obstruction are uncommon,
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Fig. 3 Accessory mitral valve tissue excised
at operation in (a) case 1, (b) case 2, and
(c) case 3.

but atrioventricular valve anomalies are frequently
(20%) seen in cases of congenitally corrected trans-
position. 2 SThese are usually "aneurysmal"
dilatations of fibrous tissue in the region of the left
ventricular outflow tract. This tissue was described
initially as originating from the morphological mitral
valve by Tonnies in 1884.6 Levy et al in 1963
described three necropsy specimens from patients
with congenitally corrected transposition in which
two had "umbrella" like formations of accessory
valvar tissue protruding into the subpulmonary
area.7 This tissue was attached by chordae-like
strands to pulmonary and atrioventricular tissue and
to the superior edges of the ventricular septal defect.
The accessory tissue obstructed both the ventricular
septal defect and the subpulmonary region. Another
patient, without ventricular septal defect, had valve
tissue, without chordae, attached to the ventricular
aspect of the atrioventricular valve.
Aneurysmal tissue tags arise more commonly from

bulging ofthe interventricular septum (membranous
component)8 or from redundant tricuspid valve tis-
sue herniating through a ventricular septal
defect9-14 and less commonly from the pulmonary
valve itself.

Abnormalities of the mitral valve causing left ven-
tricular outflow tract obstruction are less common.14

MacLean et al reported subaortic stenosis caused by
accessory tissue on the mitral valve which formed
two cup-shaped "diverticula" on the ventricular
surface of the anterior leaflet of a patient presenting
with dextrocardia.15 Deal et al reported another case
in which there were slit-like fenestrations of an
aneurysmal bulging accessory leaflet which were
thought to represent an attempt at reduplication of
the mitral valve.16 Both sets of workers noted that it
was difficult to identify the tissue at operation. The
diagnosis was not made before operation because left
heart catheterisation had not been performed. Sub-
aortic stenosis has also been reported with abnormal
attachment of the anterior leaflet of the mitral valve,
either directly to the interventricular septum or via
abnormal chordae to the septum.'7 18
The three children we have described in this paper

all had accessory mitral valve leaflet tissue that
almost duplicated the anterior leaflet. This tissue was
continuous with the left ventricular outflow tract
valve annulus and was attached by its own chordae
to otherwise normally sited papillary muscles.

Successful operation was relatively simple. We
approached the accessory tissue via the pulmonary
artery (or aorta) and took care not to damage the
conduction system. The accessory leaflet tissue was
excised close to its attachment to the base of the
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outflow tract valve and redundant chordae were
divided near their papillary muscle insertion.
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